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| January 15, 1996

Ms. Sheri Bianchin, RPM

Mail Code (HSR-6T)

U.S. EPA, Region 5

77 West Jackson Blvd. US EPA RECORDS CENTER

Chen it ' IIIIIINIIIHIIIIIIIIIIIIIHIIIIIIIHHI

Re: Response 10 comments
Dewatering/Barrier Wall Work Plan
ACS NPL Site, RD/RA

! Dear Ms. Bianchin:

Mantgomery Watson has revised the December 15, 1995 draft of the Dewatering/Barriar
Wall Alignment Pre-Design Work Plan in response to your commeonts dated January 11,
1996. The revised document is about 1.5 inches thick and much of it has not beeu changed.
we are sending to you by facsimile, just the sections that have ben moditied. ‘These

include:
!
+ The Work Plan Text, Table, and Figures
{ ¢ Addendurn 10 Appendix C
' ¢ Appendix D

Addendum to Appendix G

To facilitatc your review, we have marked the comment numbers fom your letter in the
margin next to each change. Bound copies of the complete Work Plan will be sent to you
later this week.

We look forward to your approval of this Work I'lan If you have questions, pleasc do not
hesitate o call me at (708) 691-5020.

Sincerely,
MONTGOMERY WATSON

Tl

Peter J. Vagt
Vice President
Principal Hydrogeologist

cc: Holly Grejda, TDEM

Rob Lantz, B&VWS
Ron Frebner, CRA
pIv
C\MSOFFICE\WINWORDVOBS\WCS\TRNSMTL.DOC
2100 Co-porate Drive Tel:708 691 H00C Serving the World's Eaviroamental Nveds
Addigon, lllinois Fax: 708 691 5133
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@ MONTGOMERY WATSON

~ January 12, 1996

Ms, Sheri Bianchin, RPM
. Mail Code HSRL-0J
U.S. EPA Region V
77 West Jackson Blvd.
Chicagn, Minois 60604-3590

Re:  Dewatcring/Barrier Wall Alignment Pre-Dcslgn Work Plan
American Chemical Service, Inc. NPL Site
Griftith, Tndiana

Dear Ms. Bianchin:

Montgomery Watson Americas, Inc. (Montgomery Watson), on behalf of the ACS RD/RA
Executive Committee, has revised this Work Plan to perform boiings to confirm the
propused dewalering/barrer wall alignment in response 10 the comments in your letter
dated November 22, 1995 and January 11, 1996. As we discussed al our meeting on July
19 and 20, 1995, the ACS plant personnel need to relocate overhe:ad and underground
ntilities in the area of the proposed bartier wall on-site. Recause of th2 lead time neaded to
relocate the utilities, the alignment of the barrier wall must be determined in advance of the
constuction of the barrier walls. This work is a screening level investigadon to furrher
. estimate the limits of the waste prior to construction of the walls.

The purpose of the dewatering/barrier wall is to isolate wastes in the Still Bottom Pond
(SBP) and off site containment arca (QFCA) to prevent migration of contaminant from
these areas aud to allow weatnent.  Anodwer purpose iy W0 reduce the amount of
groundwater to be purped to reduce potential impact to the wetlands ‘0 the west.

Data to be collected and evaluated during the dewa;enng/bdmcr wall alignment
investigation are:

« tbtvaluate the lateral extent of waste materials at the lycations where
dewatering/barrier walls are proposed;

+ Collect both field and laboratory geotechnical data (i.e., standard penetration
tcsts and grain size analysis) to aid in the design of the dowatering/barrier
walls;

2100 Carpo-ate Drive Tel: 708 691 5000 Serving the Warid's Envireamerral Needs
Addisan, llinois Fax: 708 691 5133
50101
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+ Beler define the depth w the wp of clay c.un[mmg layer alng the proposed
dewatering/barrier wall alignment;

¢ Collect soil samples for slurry wall mix design (lor sections of
dewatcring/barricr wall that will consist of soil/bentonite or ccment/bentonite
wall);

» Collect groundwater samples for slurry wall mix compatilility testing (for
sections of dewatering/barrier wall that will consist of a soil/bentonite or
cement/bentonite wall).

The data gathered during this investigation will be used to prepare irtermediate (50%) and
final (100%) design reports for the dewatering/barrier wall system. The design will
address compatibility of the proposed wall with the plume, keying the wall into the
underlying clay, monitoring of the walls performance, the nature of waste pe,nctrauon into
the subsutface, and construction QA/QC.

This Work Plan describes the number and location of borings, drlling pracedires,
sampling protocols, field testing parameters and procedures, and labaratory parameters and
methods to be used to confirm the dewatering/barricr wall location and collect gcotcchnu,a.l
data for the dewatering/barrier wall design.

The dewatering/barrier wall needs to he installed before the perimeter groundwater
containment system (PGCS) becomes operational to prevent migr:tion of contaminants
from the SBF and OF'CA to the site boundary. Dewatering of the areas will occur over
ume. The details of the dewatering will be presented in the desijn documents for the
dewatering/barrier wall and the PGCS. The 50% design of the dewat2ring/barrier wall will
include a location map indicating the placement of wells, areas of 2xcavation, discharge
arca and methods for eliminating overland flow.

The 100% design [or the dewatering/barrier wall will include a discussion of the effects of
the walls on groundwater flow pattern. It will include recommer dations for proposed
monitoring wells for monitoring at the downgradient facility bouncary. The monitoring
will include hoth water levels 1o document direction of flow and cheniical analysis.

AS discussed previously, one purpose of the dewatering/barrier walls is to reduce potential
impacts to the wetlands. This is accomplished in two ways. First, bzcause the areas 10 be
dewatered will be surrounded by the walls, there will not be a large groundwater
downprade outside the walls which could have the detrimental effi:ct of dewatering the
wetlands. Second, the walls will minimizc the amount of watcr to be pumped for
dewalering s0 that e smallest amount of wreated water will flow (o the wellands. This is
important because it will minimize the polenua] of 1mpachg the wetlands by changing the
wetland water chemistry,
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SCOPE OF WORK

Soil borings, test pits and auger probes conducted during the Reme lial Investigation (RT)
and subsequent phases of investigation (i.e., Supplemental Soil Sam jling Program - 1993)
have been uwsed to identify the lateral extent of waste materials at the ACS NPL Site. It is
noted that the Supplemental Soil Sampling Program was not conducted with formal
approval or oversight of U.S. EPA or IDEM. However, all of the data was supplicd to
U.S. EPA, IDEM and Roy F. Weston, Ine. (I7.S. FPA nversight contractor). Roy F.
Weston, Inc. reviewed the data and utilized it in its evaluation of the extent of waste at the
site. In addition, the data is only being used 1w guide the locations o the proposed drilling
program. The data are not being used to draw any conclusions reégarding the extent of
waste at the site. Soils with total VOC concentrations of 1 percent (10,000 parts per
million [ppm]) or greater, lead of 500 ppm or greater, and/or total PCR concentrations of
10 ppm or greater are classified ag waste in the U.S. EPA Recoril of Decision (ROD).
Previous exploration points in the Still Bottoms/Treatment Lagoon Area aie shown un
Figure 1 and those in the Off-Site Area are shown on Figure 2. Logs for each exploration
point are included as Attachment A. The proposed dewatering/birder wall alignment,
based an these dara and aerial photos, for the Still Bottoms/Treatment Lagoon Area is
shown on Figure 3, and for the Off Site Area on Figure 4. The aligr ment on Figurc 4 was
revised from the May 10, 1995 Work: Plan 1o eatend further west. The revised location of
the wall was presented at a June 14, 1995 meeting. The location was moved to the west
because: _

» High concentralions of contaminants are migrating to the wost of the QFCA. By
relocating the wall to the west, the highest concentrations are >ontained.

* Atcertain times, leachate has becn observed west of the OFC.A. Moving the wall to
the west and raising the ground surface west of the OFCA will prevent future
leachate seepage.

¢ Most of the land in the vicinity of the OFCA has been landfilled in the past. It is
not appropriate to excavate a slurry wall in a landfill because landfills contain large
void spaces and the slurry can float into the refase. Therefn-e, the wall alignment
was relocated so that there is the greatest potential of encour tering natural soils so
that the wall can be consuucted. It is noted that the soil duternined (o be waste
after the construction of the wall will be treated in accordance with the SOW.

Field investigations within each area will consist of drilling snil harir gs along the proposed

alipnment of the barrier walls, and assessing both visually and through field and laboratory
analysis the presence of waste materials. If wastc materials arc found along the proposed
aligniment, additonal borings will be conducted outward from the we sic area using borings
extending to the clay layer to determine the extent of the waste miterials, Soil samples
will be collected for field analysis of VOCs and PCBs. Lead will not be analyzed for
becavse previous testing has shown lead to be limited to disctete areas away from the
barrier wall location. Ficld analysis will consist of utilizing a ficld cst kit for analysis of

L5, EPA Resion _ Tanuagy 12, 1996 _Ameticar Cheinical Service, [ne. NPL Site
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PCBs, utilizing a ficld gas chromatogcaph (GC) for analysis of wtal VOCs (defined as the
sum total of the concentrations of detected targel VOCS), and using a hydrophobic dye (0
test for the presence of free-phase materials. Duplicate soil samples will be submitted for
laboratory analysis when results of field analysis show VOCs great:r than 8,000 ppm or
PCBs close to 10 ppm. Lead will not be analyzed for because previus testing has shown
lead to be limited to discrete areas away from barier wall location, not presenc here.
Based on the previous data, lead contaminated soils will be contailed within the walls,
Since the work described by the Work Plan is “screening level” and not quantitative, the
data derived from the investigation will not be conclusive as to wtether or not waste ig
present. '

Vrilling Procedures

Potential drilling locations will be marked in the ficld with waoden stakes prior to
beginning field activities at locations agread to with the U.S. EF'A and IDEM onsite
representatives., A mecting will be held with representatives of ACS to confirm that the
drilling locations will not imterfere with plant operations and wil not impact either
overhead or underground utiliies. If proposed locations do inerfere, they will be
relocated to the closest accessible location.

Scil borings will be drilled using an all-terrain vehicle (ATY) mounted drill rig. It is
anticipated an ATV drill rig will be required to access many of the proposed soil boring
locations in the Off-Site Containment Area. Soil borings will be (Irilled with 3.25-inch
inside diameter (I.D.) Hollow Stem Augers (HSA) (or equivalent), an] soil samples will he
collected at 2.5-foot intervals using 2.inch outside diameter split spocns. During collection
of split spoon samples, standard penetration data (i.c., blow counts) will be collected for
each sampling interval. Samples will be field classified and recorde 1 on field logs. Soil
samples will be field screened using a photoionization detector (P1D) equipped with an
11.7 eV lamp. Montgomery Watson Standard Operating Procedures (SOPs) for dritling
and split spooun sampling of soils are presented as Appendix B. Soil samples will not be
composited. :

A soil sample will be collected at the interface of the confining clay layer and tested in the
field using a hydrophobic dye technique. The hydrophobic dye test cnsists of placing soil
in a 40-ml vial to 1/4 full, adding water to bring the vial to 1/2 full, adding a small amount
of dyc powdcr, and then agitating the sample for approximately 30 seconds. The dye, a
red color, s a dark red with the presence of hydrophobic maturials (i.e. free phase
material). The field screening method will provide an additional indi:ation of the prescnce
of free phase materials. At two locations along each alignment, a 30.inch shelhy tube will
be pushed into the clay confining layer for the collection of undisturbed soil samples for
permeability testing (ASTM D5084). The ASTM Standard is included in Appendix E.

Soil borings will be advanced to a depth of two feet into the confining clay layer. It is
anticipated that the clay will be encountered at depths of between .5 and 35 feet below
gronnd surface (bgs) depending upon the investigation area. Followir,g completion of each
borehole, borings will be backfilled to the ground surface using a beatonite-cement grout.

LS, EPA Region Iapuarv 12,1998 . _Anerican Chemical Service, Iuc, NPL Sitg
Page 4
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To minimize the potential for bridging of annular seal material, grout will be installed from
the base of the borehole 1o the ground surface by pumping via a usmie pipe. In traffic
areas within the plant, the top 12 inches of the boring will be backfi'led with gravel. Soil
boring locations and elevations will be surveyed. Soil cuttings genzrated during drilling
will be contained in Department of Transportation (DOT) approved !i5-gallon steel drums,
and stored on-site in the designated area for ultimate proper disposal.

Field Analysis Procedures :

The soil sample collection procedure is described above. Field analysis for PCBs will be
conducted using the Ohmicron Environmental Diagnostics PCB Rapid Assay Soil Test
Method. The Ohmicron Test Method conforms to SW-846 Method <020 for the screening
ot PCBs using immunoassay mcthodology. The method has been salidated by the U.S.
EPA, but is not yet approved. The manufacturer's instructions inclu ded with each test kit
will be followed (Appendix C) and Field Validation will be condicted throughout the
Barricr Wall Investigation sampling, following the Guidance in the “Znnunoassay Methods
for SW-846: Recommended Format and Documenration for New Suimittals™ (July 1995).
Following the Field Validation guidance, known standards will be ircluded in each of the
analysis nins.

For the ACS site, the samnpling will be sel up (0 detect PCBs giealer 1hau 10 ppin, (i.e., the
detection limit will be established 1o be 10 ppm). Duplicate analysi:s and blank analyses
 will be performed for each ser of ten samples. The field laboratcry technician will be
trained by the Ohmicron sraff prior to conducting the procedure i3 the field.  Prior to
starting the field work, a performance evaluation sample with a kno wn concentration will
be analyzed.

' Field analysis for VOCs will be conducted using a field gas chromatc.graph (GC) equipped
with Hall angd PIDY detectors. The SOP, which is attached as Appendix I, js based on SW-
846 Method 8010/8070 with modifications. The analyses will include 19 compounds
which include all volaliles deteowed during the RI investigations at cuucenualions
exceeding 100,000 ug/kg or 1% of the ROD definition of soils classified as waste (i.e.,
soils with total VOC concentrations of 10,000 ppm). Therefore, field GC analyses will
provide data of sufficient quality for the specific task.

Number of Samples

Onc to two soil samples will be collected from each boring drilled along the
dewatering/barrier wall alignment for field analysis of VOCs and FCBs (Table 1). Soil
samples will be chosen for field analysis based on field PID re:dings, results of the
hydrophobic dye testing, and visual obscrvations. Confirmatory lat-oratory analyses will
be conducied on selecied soil samples based on resulls of feld GC analysis for VOCs, and
PCB test rasulis,

Laboratory analyses for PCBs and VOCs will be performed on sam>les from the borings
that are located along the "final" alignment, bascd upon the ficld tes ing results (Table 1).

1.8, EPA Resion ‘Iapoary {2,1996 ... Ameccsn Chemical Servige, [ng, NPL Sils
Page 5
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- Soil samples that exceed 10 ppm PCBs based on field screening will be submined for

luboratory andlysis to determine if the PCBS are actually present, [ field GC screening
shows VOCs are present at a concentration greater than ¥,000 pym, a sample will be
submitted to the laboratory to quantitatively determine the tota VOC concentration
because the field GC may not detect all VOCs present. Laboraory analyses will be
performed in accordance with the Contact Laboratory Program (CL?) Statemcent of Work
by IEA Analytical Laboratory, North Carolina. Laboratory analyse: will be performed at
Data Quality Objective (DQQO) Level 3.

Two soil samples will be collected from borings located at interval:. of 200 ft in the Still
Bottoms Area and Off-Site Containment Area along the barries wall alignment for
geotechnical analysis. Grain size analysis (ASTM D422) will be cor ducted on each of the
geotechnical samples collected. The ASTM Standard is included in Appendix F. The
number of samples, parameters, and analysis methods are piovided in Table 1.
Geotechnical analyses will be performed at Montgomery Watson's Liboratory in Madison,
Wisconsin. '

Five so0il samples selected from the stratigraphic soil samples (1.e., s lit spoon soil samples
collected for soil classification) will he used to conduct slurry 'vall clay mix design
analysis. The scil samples will be mixed in the laboratory and the risulting slurry will be
subjected to permeability testing using flexible-wall permeameters bised on ASTM D5084
"Standard Test Method,” for measurement of hydraulic conductvirs of saturated, porous
malerial (Table 1). The samples will be selected to provide a range of the various soil types
that are encountered during the drilling program. Five samples vwere selected because
previous soil borings show that the subsurface sands are relatively wiiform across the site,
but did vary in grain size at different locations.

A groundwater sample will be collected from well MW-16, representative of impacted
groundwater, and will be used as the permeant fluid for conducting: compatibility testing
on the optimum slurry mix. Samples from MW-16 are expected to be a "worst cage”
samplc of groundwater expected to be in contact with the slurry wal. The test procedure
will be based on ASTM D35084 and U.S, EPA SW-846 Mcthod 9100 "Saturated Hydranlic
Conductivity Saturated Leachate Conductivity, and Intrinsic Permeability” (Table 1). The
procedure for Method 9100 is included in Appendix G. '

Boring Lucativns - Stll Bottomy/Treatinent Lagoou Area

Thirty soil borings at approximately 25- to S0-foot intervals will be drilled in the vicinity
of the Still Botioms/Treatment Lagoon Area as shown on Figure 3. The borings will be
generally drilled an S0-foot intervals because the dewatering/barrier wall alignment needs
to be well defined in this area because of potential impacts to ACS operations. Along the
railroad tracks on the west side of this area the interval is reduced to 25 feet. The depth to
clay is estimated to be approximately 21 to 25 feet in the Still Bottoms/Treatment Lagoon
Area, and each boring will be drilled two feet into the clay confininy layer to confirm the

depth to clay. The estimated depth to clay is hased on the clay cor tour map prepared as

part of the RL

1.8, EPA Region Tanuary 12, 1996 Amedcn; . Chemjcal Service, Ine, NP, Site
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The current cstimatc of wastc cxtent does not indicatc that waste extends bencath the
railroad spur located along southwest side of the proposed barcier wall. The borings will
be located to confirm that waste does not extend adjacent to and/o: beneath the railroad
tracks in this area. The information will be used to evaluate whether tae presence of the rail
spur needs to be incorporated into the dewatering/barrier wall de:ign and construction
plans. Total PCB concentrations greater than 10 ppm were noted in soil samples collected
from soil borings SB92 and SB93 (Figure 1) at a depth of 3 ft, anc| therefore, additonal
PCB testing will be done in this area. -

Northwest of the Fire Pond is an area previously determined to contain PCBs at
concentrations greater than 10 ppm, and therefore, FCD testing will be done in this area.
PCB concentrations above 10 ppm were noted in soil samples collec:ed from boring SB20
at a depth of 7 feet, and in soil samples collected from borings SB9) and SB9I1 at depths
up to 5 feet (tntal horing depth 5 ft). The horings will be located to confirm that PCBs do
not extend to and bencath the railroad tracks in this area.

North of the Fire Pond the borings are located to cvaluate the previous results {rom soil
samples collected from boring SB89. Total PCB concentrations above 10 ppm were noted
at a depth of up to 5 feet in haring SBR9 (total horing depth 5 ft).

Cast of the Still Bottoms/Treatment Lagoon Area, extent of PCBs wiis cstimated to cxtend
10 beneath the conmtainer storage area/loading dock. Soil borings will be located o
determine if PCB impacted soil does extend to the container storaje area/loading dock.

Soil barings will also he drilled along the propased alignment to conlirm the delineation of

waste noted from borings $B70, SB71 and SB94. Total PCB concenirations above 10 ppm
were noted in soils collected from SB70 and SB71 at a depth of & ft. The presence of
waste was not indicated in samples collected from SB94, located furtler southeast of SB70
and SB71.

Boring Locatlons - Off-Site Arca

Twenty-wo suil borings will be drilled in the Off-Sie Area at 50 to 200 i intervals along
the proposed dewatering/barrier wall alignment as shown on Figure 4. 'I'he borings will be
drilled on 200-foot intervals because the location of the dewatering/barrier wall in the Off-
Site Acea is not as sensitive to plant operations as in the On-Site Zrea. In addition, the
proposcd alignment is anticipated to be well beyond the limits of waste in this area, so the
200-ft spacing is reasonable. In the area between borings AP-65 wid SB-53, the inletval
has been reduced to 50 feet to investigate PCBs that were detectec. in thesc areas. ‘Lhe
barrier wall alignment includes the waste areas, as well as the areas 'with refuse to the east
near Colfax Avenue. The proposed alignment extends westward to th e site boundary. This
was done to prevent the migration of contaminated groundwater in (his area. In addition,
during rainfall, seeps have been detected in this area, so the wall wil: prevent migration of
this water. The depth to clay is estimated at approximately 28 to 33 't in borings proposed
along the west and south sections of the alignment. The depth to clay is estimated at
approximately 15 ft along the north section of the alignment, and at ;ipproximately 20 ft in

1.3, EPA Regiop Lanuary 12, 199¢ Awgisy Chemival Seuvise,Juc NPL 3
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borings proposed along the west portion of the alignment. Each boing will be drilled to
verify the depth to the clay. The cstimated depth to clay is based on the clay contour map
prepared as part of the RI.

Pilot Test Cell Rorings

It was originally imicnded that the barrier walls and dewateritg system would be
completely insralied and the entire area dewatered pror tw conduc ing the pilot studies.
With the cumrent schedule, the installation of the Perimeter Grouadwater Containment
System and harrier walls will occur in early 1996 with operation t> begin in mid-1996.
Therefore, it is not possible to dewater the Still Bottoms/Treatment Lagoon Area and the
Off-site Area in time 10 conduct the pilot scale testing scheduled for 'nid-1996. Therefore,
smaller test cells are proposed for the pilot tests. These would comsiist of sheel pile cells
approximately 20 feet by 20 feet in plan dimension, driven 1o the top of ciay. Ihese cells
would then be dewatered to facilitate the pilot tests. The location; of the test cells are
shown on Figures 3 and 4. The information needed to develop the construction
specifications for the sheet pile test cells include standard penctration testing, ficld soil
classification, and the depth to clay. Field and laboratory chemica. anaiyses will not be
needed and so will not be performed on soil samples collected from the Pilot Test Cell
horings.

The soil borings will be performed as dcscribed above under "Drilling Procedures”,
including thar the soil borings will be advanced two {eet inw he cliyy. Up (o six borings
will be performed in the Off-Site Containment Area and up 10 tour borings will be
performed in the Still Bottoms/Treatment Lagoon Area to gather the information needed to
locate the Pilot Test Cells. The boring locations will be agreed to in “he field with the U.S.
EPA and IDEM on-site representatives.

SCHEDULE AND REPORTS

The ficld tcam will mobilize to the site within onc week of approval of this work plan
since the U.S. EPA has staled that the 14-day notice rcquired b the UAO has been
waived. The field work for drilling the borings is anticipated o te complete in two to
three warks. The design of the dewatering activities for the pilot testing of ISVE of waste, .
the materials handling the pilot test, and the LTTT treatability tests are dependent on the
tesults of this investigation. The pilot test cell~related results will He submitted with the
Preliminary (309%) Design for Waste and Soil (currently scheduled 1o be submitted in
January 1997). The barrier wall-related results will be provided in ‘he 50% design report

for the harrier wall and dewatering system. The schedule for submi:ital of the 50% design
report has not been completad.

' Page 8
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CLOSING REMARKS

If you have any questions, please contactus at (708) 601-5000 for assistance.

Peler J. Yagt ‘k

Vice President
Principal Hydrogeologist

Sincerely,

Attachments:

Table 1 Sample Numbcr, Parameters, and Methods

Figure 1 Existing Boring Location Map - Still Rottoms/Treatment Lagoon Area
Tigurc 2 Existing Boring Location Map Off.Site Containment Area

Figure 3 Proposed Boring Location Map - Still Bortoms/Treatr ent Lagoon Area
Figure 4 Proposed Boring Location Map - Off-Site Containmer t Area

Appendix A Soil Boring, Test Pit and Auger Probe Logs

Appendix B Drilling and Soil Sampling SOP

Appendix € Okmicron RaPID Assay Environmental User’s Guide 'PCB Test Method)
Appendix D Field Gas Chromalography SOP

Appendix E  ASTM D5U84

Appendix F ASTM D422

Appendix G Mzthod 9100

PIVADACCH/eavPIV
JMOTTOU30WORK_PL\VER_2\BARRIER\DWBPLN4 DOC

4077.0030

US.ECARezion AUy 12, 1996
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Inrestpation Avea |
Sl Bottoms/_Tearnes Lagoin

Arza Investigation

Off-Site
Ag2a Investigaion

Clyy Conftning Laycr
Slury Wal
Slerry Wal

Ntes
- 1. Labs ar= as follows:

Table 1

Sample Numbers, Parameiars, and Mathods
Newatering/Bar rier Wall Ali;mmen! Werk Plan
Ame-fean Chemica Service, Inc. NPL Sile

No. nf® Field Field
Lab'  Samples  Duplicates
Field 63 L] a
Field £} 6 6 -
TEA 15 1 2 1
IEa 5 1 2 1
MW £2 — - -
Fieid 44 4 4 2
Tield 4 4 4 -
[EA [} 1 1 |
[EA 1 1 1 1
MW 32 - - -
MW L — - —
MW 5 - - -
MW | - - _
LA | aborstacies MoayIzoTeTy W a'Sn
300) Westcn Parkway 1 Scisnce Court
Cary, NC 27513 Madison, W1 53711
4004449919 6082314747

2. The actaal nurcber of sumgles 11l be based upon the Jielc tesing resulis.
3. MSMSD samples willbe ollecte] ata ratio of 1| MSMSD for each M0 investigative samples.

4. Fora complete listof field parameters see Appendices Cand DD of the Dewatering/Earriec Wall Ali g emt Work Flan.

Total No.

Bhnks MS/MSD'*  Samples
6 75

i

19

19

Parameters®
Target YOCs

Total PCBs

CLP TCL VOCs

| CLP TCL PCBs

Grzin Size {Sieve mnd
Hydroeetar) Analysis
(one: per 200 fzet}
Target YUOLs

Total PCBs

CEP TCL ¥YOCs
CLPTIT. PCHs

Grein Size (Sieve and
Hydrometar) Analesis
Hydralic Copducivity
Hydralic “orducivity

Conpaiibtity Testing

Lat*
Method
SW-846 £010°2000
SW-545 4020
CLP SOW - VOCs
CLP SOW - TCBs

ASTM D422

SW-846 FOIC/E020
SW-816 402C

CLP E0W - YOUs
CLP SOW - FCBs

ASTM D422

ASTM DSR4
ASTM 5084

ASTM L5084
SW 846 £140C

Caontsad laborztory program (CLF) target compomnd lise TCL) VOCs ane presented in exhioit € of the CLP staterment of work (S99 OLMO2.F (0r mozt cirr=nt).
Complete data pactage debiveiables are raguired for CLPTCL VO and PCRx
5. 50Ps for 1ages VOU and total PCBs exe ixchwded in Appadices C aad D of the Devatarine/BaTier Wall Alisnment Yok Plan.
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PCB FIELD TEST PROCEDURE ADDENDUM

Ohmicron RaPID Asszf:\y Test Method

The Ohmicron RaPlD Assay Method will be uacd for the fleld anilysis of PCBs in soil .rf"‘«)‘
samples for the Barrier Wall Alignment Invesugauon at the ACS NP Site. The analysis i (3'5'"s>
based on the immunoassay method and as such, the test kits yield only screening-level data.

The purpose of the ficld analysis is to screen kaoﬂ samples in the ficld to identify samples

with PCB concentratdons in excess of 10 ppm, and then subwil these for laboratory

analysis. v
] «:'

The Ohmicron Field Assay Test Method will be calibrated for a detection limit of 10 parts ‘S"'
pec million (ppm) PCB for Aroclor 1254, using Mcthod 2, listed on page 4.4 of the User’s C.*W
Guide. Aroclor 1254 was selected because it was the congener (hat made up nealy 40

percent of the sample detections at the site dunng remedial inve:tigation sampling and

because the Ohmicron system is based on Araclor 1254,

| Ny
A supply of sodium sulfate will be mamuum.d m the field laboratory to bc used to dry w""“ :
samples as appropriate. Q.»

The analytical technician will be trained in the us';c of the test kit, ard training will alse he
available for the Agency representatives on sitc during the Bemier Wall Alignment
Investigation.

QA/QC for Field Analysis Screening Analysis of PCBs at the AC3 NPL Site %._
Quality Assurance/Quality Control will be conducted at Level QA2, described on Page 3.2 ?, «‘:
of the User's Guide und dewsiled on page 3.4 aud 3.5, The “Other @QA/QC Considerations”
listed on Page 3.5 will also be given consideration. As stated on Paje 5 of the Work Plan, _
a performance evaluation sample with a known concentration will be analyzed, prior to (3
starting the field work. Field duplicates will be collected to prov de assessment of field
sampling precision, accuracy, and intcgrity of the mcthodology. At least one duplicate
analyses will b¢ performed for each set of ten soil samples. Furthennowe, soil samples that
exceed 10 ppm PCBs based on field screening will be submitted tos laboratory analysis (0
determine. if the PC'Rs are acmally present Laboratory analyses will be performed in
accordance with the Contact Laboratory Program, at Data Quality Ofjective Level 3

e

Field Validation _ On PR
Field Validation will be conducted throughout the Barrier Wall lnvestigation sampling, 5(5 ‘”{,\
fallawing the Guidance in the “Tmmunoassay Methods for SW-846: Recommended Format (v '
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and Documentation for New Submittals” (July 1995). As part of Uie process, standards
and proficiency samples will be analyzed with cach sample analysi: run, For the ACS
project in which the detection limit will be set at 10 ppm PCBs, six standards/proficiency
samples will be analyzed with each set of analyses. These will inclade known standards
with concentrations of: 2.5 ppm, 5 ppm, 10 ppm, 15 ppm, 40 prm, and 50 ppm. In
addition, all samples that indicate a delectdon of PCBs at 10 ppni or greater, will be
submitted for laboratory analysis. This will result in 100 percent tield validation of positive
detections for PCBs at greater than 10 ppm.

A copy of the “RaPID Assay Environmental User's Guide” follows. The scctions that arc
not applicable to the ACS Site RD/RA have been removed, and thoie sections have been
lined out in the atrached Table of Contents.

PV
JWOTNCO3MWORK _PL\VER_2\BARRIER\ATFC.DOC
4077.0075
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Section: Field Methads ' ) SectionNo. | Date of Issue Reviewed By
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SOF Description: | SOPF No. Documeni No. | Authorized By
Purgeable Volatiles - Barrier Wall 510-mod _51_voc doc GLH/PIV

FIELD GC - PURGEABLE VOLATILES

Scope and Application

This method covers the determination of volatile organic compounds in a varicty of

non-aqueous matrices in a maobile field laboratory using a gas chroniatograph interfaced
with a purge & trap. Refer to Table 1 for a breakdown of the ACS Bamrier Wall
Alignment volatile compounds list and their associated refention imes and reporting
limits.

Method Summary

In a mobile laboratory setting, samples are analyzed using a purge & trap interfaced to a
GC equipped with a capillary column, photoionization detector (P[D) and electrolytic
conductivity detector {CLCD). This mcthod provides qualitaive and cstimated
quantitative identiticarion of volatile organic compounds.

Method Reference

"Test Methods for Evaluating Solid Waste", SW-846, July 1992, Methods 5030A and
8021. '

Reporting Limits

Refer to Table 1 for Barrier Wall Alignment volatile compound teporting limits. Soils will
be reported on a wet weight basis. Reporting limits may be affect:d by high levels of
organic compounds, mairix related problems or other interferences.

Optimpm Range

Up to 100 times the reporting limit for each matrix group. The optimum range is also
alfected by specific compounds, the individual program needs, or project reporting limit
requirements,

Sample Handling

Non-Aqueous, unpreserved: Soils should be colleeted in 4 oz glass  ars with teflon lined
caps. Samples should be packed tightly so that there is no headspace <1 air pockets in the
sample. All samples must be refrigerated at 4°C and analyzed within 14 days of collection.
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FIELD GC « PURGEABLE VOLATILES METHOD STANDARD OPERATING PROCEIDURE - ACS Darr :r Wall Aligument

Reagents and Apparvatug (Apparatns can be suhstituted with equivalents.)

O B

9.

10.
11
12.

13
14,
15.
16.
17.
18,
19,
20,

Open scraw cap 10 mL vial (Pierce #13075 or equivalent).

Scptum: teflon-faced silicone (Picrce #12722 or equivalcat).

Purge & wap device: SRI - inetrfaccd 1o a 8610 GC

Trap (primary). Tenax GR (6 x 1/8 in.)

Trap (sccondary). Carbosicve (6 x 1/8 in.)

Purge tubes: 25 mL disposable culture tubes (16x125 mm)

Gas chromatograph: SRI 8610 equipped with PID and FT.CD detectors in series, megabore
capillary column adapters, makeup gas.

Column (primary): 15m x0.53 mm LD., Restek MXT-1 metal capillary column, 5 um film
aepm. :

Alternate column: J&W 30 M DB624 or equivalent

Glass Syringes: 5 ml Leurlock tip, 1 mL Hamilton, 100 vl Hamiltor, 10 ul. Hamilton, and
25 uL. Hamilton : '

Balance: + 0.0001 g (Mettler AE200) (for lab use only)

Balance: 1 0.1 g2 (Ohaus L.S200)

Reagent water - watcr which has been shown o be organic-free at the 1ncthod reporting limits
(rap waier).

Methanol - B&J Brand Purge & Trap Grade

Beakers - assortad '

Volumetric flasks - assorted

Pipettes « 5 and 10 ml. volumetrtic

Mininert Valves Leurlock

Ilelium - yltra high purity grade

Alr- zero grade or breathing grade (for DELCD)

Standards (refer to reagent preparation section)

Standard Preparation

L.

Stock Standard Solution: Stock standards should be preparec prior to going into
the tield. Prepared 5,000 ug/mL stock standard solutions may de purchased trom a

vendor. Alternatively, prepare a VOC standard containing the “arget compounds at
5000 ug/mL in methanol.

» Add about 20 mL of methanol to a 25 mL volumeuic flask, Allow the flask 1o

stand unstoppered until the methanol on the neck of the flasic has dried. Replace
the stopper.

o Tare the flask on (he analytical balance,
« Remove the stopper and, using a 100 uL syringe, add 0.125 g (correct for %
purity) of the reference material to the flask, Make sure the drops fall directly

_into the methanol without contacting the neck of the flask. Feplace the stopper.

o Determine the mass of reference material added. RKinie the symnge with
methanol, tare the flask, and add the next reference standard.
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¥ Dy GC-PURGEABLE VOLATILES METHOD STANDARL OPERATING PROCETURE - ACS Banic ' Wall Aliguucit

« After the reference materials are added, fill to volume with methanol, cap, and
invert to mix.

« Transfer the final stock standard to a screwtop vial for storage.

2. Secondary Standard Solutions: Sccondary standards should > prepared weckly
and stored at 4°C. Prepare secondary solutions in methanol according to the

following:
Standard mLs Fipal Volume Cor centration
5000 ug/mL 1ml 10 mL 500 ug/mL
500 ug/ml. 1mL 10 mL 50 v g/mL
50 ug/mL 2mL 10 mL 10 v g/mL

(e.g., add 1 mL of the 5000 ug/mL standard to a 10 mL volumetric flask and fill to
the line with methanol, and cap. The rcsulting solution has a concentration of 500
ug/mL.)

3. Working Calibration Standards: Prepare calibradon stanards in DI waler
according to the following:

Standard mls Final Volume Cot centration
500 ug/mL 204l 200 mL 5019/l

50 ug/ml. 40uL 200 mL 101 g/l

50 ug/ml. . 20 uL 200 ml. Su/L

Fill a 200 mL volumetric flask with reagent water 1o the mark. Directly inject the
secondary standard into the water with an appropriate microliler syringe.

Invert the standard 3 timcs, discard the first 10-mL in the neck of the volumetric flask |
and wansfer aliquots of the standard into a 40 mL VOC vials (uo headspace) for
storage.

4. Surrogate Standard: Surrogate stock standards may be purckased or prepared in
advance. The stock standard contains the following two surrogat:s in mcthanol:

. Compound Concentration

Qe _ ~OUCENM AT0N
6(9\ ' X a,a,a-Trifluorotoluene 2000 vg/ml. in Methanal
- 1,4-Dichlorobutane 2000 ug/mL in Methancl

Surrogate Working Standard: For the working sumrogate solvton, add 50 uL of the
TFT stock surrogate solution, and 50 uL of the 1,4-DCBA stock: surrogate solution to
a 10 mL volumetric flask, and dilute (@ 10 ml. wirth methanol. This is equal to a 10
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FI:LY GG -PURGEABLE VULATILES METHUD STANDARD OFERATING PROCEDURE - ACS Bartle: Wall Aligmnen

ug/ml. working snrrogate solution: Add 5 uL of the surrogate solution (10 ug/mL) to

- cach standard, sample and blank.
Notes
1. Thizs mathad is intended for use only by an experienced GC oper: tor in a mobile field
laboratory.

2. Apparatus can be substituted with equivalents.

3. Gas chromatographic conditions may be changed to optimize the analysis, pravided
that performance is determined to be cquivalent to that of initial demonstration of
capabilities.

Procedure

A. Gas Chromatographic Conditions: (Note: SRI rental GCs ar: configured by SRI
- for the chosen method prior to shipment Refet to the SRI maiual f0r specific GC
and purge & trap conditions. Conditions vary depending on :olumn choice. The
following arc provided as an example.)

Colupm: 30 m x (.53 mm YD, DB624 or equivalent

Carvier Gas:  Heliom
5 mL/min

Detectors (In serles):
1.Photo Ionization - 10.0 eV

Sensitivity - Range 10

Temperature - 2300C

2. Electrolytis Condugtivity = SRI dry electrolytic conductivity detector
Mude - Halogeu

Reactor temperature - 1100VC

Oven:

Tnifial - 359, Hold for 10 min
Ramp - 49C/min

Final - 200C

Purge & Trap System:
Trap: tenax/carboseive 3000
Puyrge Flow: 40 mL/min
Purge Time: 5 minutes

Dry Time: 3 minutes

Desnrh Prahear 24500
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B.

Desorb: 6 minutes at 2509C
Bake: 4 winules al 260°C

- Transfer line: 1009C

Calibration

The instrument must be calibrated for all compounds of interest before samples are
analyzed. Inilial calibration standaids wust be run at three conventrations, followed
by a method blank. ‘Lhe initial calibration must meet the critcria presented in the
Quality Control section of this method prior to the analysis of samples. A continuing
calibration standard must be mn after every ten samples, and a: the end of the day.
The continuing calibration must meet the criteria prescnted in the Quality Control

section of this method prior to the analysis of samples. If the final continuing

calibration is within acceptable QC limits, the next day’s run may begin with a
continuing calibration standard and a hlank.

Folluw the chart presented above for working calibration s:andards to prepare
standards. Note that concentrations tor specific compounds such as xylenes and
ketones may vary.

Loading Procedure: (All standards, water samples, and the piuwrge waier fo.r. direct
s0il purging are loaded into purge tubes on the purge & trap in a similar manner.)

1. Fill a 5 mL luerlock syringe with sample or standard. To 1ill the syringe, remove
the plunger from the barrel. Uncap the 40 mL YOC via), and slowly pour the
sample into the barrel, taking care to minimize sample "solatilization, Fill the
barrel 10 the top. insert the plunger and adjust the volume. Add Sul of the

surrogate solution (10 ug/mL) to the sample.
2.  Load the sample onto the purge & trap.

Tf the purgé & trap has a sample valve, use the following p1ocedure:
a) Luerlock the syringe filled with sample to a sample vilve on the purge &
LI.'H.P.
b) Open the sample valve.
¢) Inject the sample into the purge tube with a smooth, steady flow.
d) Close the sample valve (free end away from line), and r:move the syringe.

If the purge & trap does not have a sanpling valve, use the :ollowing procedure:
a) the sample must be transterred directly to the purg: tube with a slow,
smooth stcady flow.
b) Attach the purge tube to the purge & trap and hand-tig iten the nut.
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Analysis of Low Level Soils:

L.

ta

.I'J

This analysis is performed on $oil samples which contain levzls of contamination
less than 250 ug/kg or when lower reporting limits are required.

A calibration curve must be prepared and used for the quantitation- of all
samples analyzed by this mewhod.

Samples are prepared by weighing 1-5 + 0.1 grams of soil ‘amount depends on
desired reporting limit) into the purge tube. Record the vveight, and load the
purge tube onto the purge & trap. Add 5 mL of reagent water. Add 5 uL of the
surrogate solution (10 ug/mlL) to the sample. Note: For samples requiring 3
grams of soil, 10 mL of reagent water is added for better purging.

Connect the purge twbe to the purge & trap. The GC conditions are the same
for or watcrs. '

Prepare a method blank by filling the 5 mL syringe with. ;) mL reagent water.
Add S uL of the surrogate solution (10 ug/mL) to the blink. Load onto the
purge & tap and analyze. A mcthod blank must be analyz:d daily, or for cvery
batch of 20 or fewer samples of a similar matrix, or whenever potental
carryovet problems are expected.

After cvery batch of 10 or fewer samples of a similar matriy, a calibration check
must be anulyzed. Prepare the 10 ug/L check standacd as outlined in the
"Calibration" (Section B) section of this SOP.

~ Analysis of Mediuny/High Level Soils:
L

This analysis is petformed on soil samples which contain levels of contamination
above 250 ug/kg or when low reporting limits are not requi ed.

‘ .
The calibration and QC check standards arc prepared and imalyzed the same as
for the water analysis, with the exception that 100 uL of 1aecthanol is added to
the 5 mL aliquot of standard prior (0 analysis.

Samples are prepared by weighing 5.0 + 0.05 g of soil in 2 20 x 50 mm screw
cap centrifuge tube. Record the weight. Add 5 mL of m:thanol. Cap with a
teflon lined screw cap, and invert 20 (v 30 umes (clay rawmples may require
more inverting). Allow the extract to settle. '
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4. Add 100 uL of the extract to 4.9 mL of rcagent water wh.ch results in a 1:50
dilution. Add 5 uL of the surrogate salution (10 ng/mL) ) the sample. T.nad
onto the purge & trap and analyze.

5. Follow the chart below il other dilutions are need ir order lor sample
concentrations to fall inside the established calibration range.

Weight ml ul Extract Added to
Dilutiuy Sauple Methanol S ml Reagent Water
50X 500y 5.00wmL 100 uL.
100X 5.00g 35.00wl 50 uL,
250X 1008 3.00mL 100 uL.
500X 1.00g 5.00mL 50 ul.
1000X LU0g  >00mL 25uL
250U 100g 5.00mL 10 uL

6. Prepare a method blagk by adding 100 uL of methanol to 49 mL reagent water
to the §ml. syringe. Add 5nl. of the surrogate solution (10 ug/mL) to the
blank. Load onto the purge & trap and analyze. A method blank must be
analyzed daily, or for every bawh of 20 o1 fewer samples o a similar matrix, or
whenever potential carryover problems are expectad.

7. At the end of every run, a 10 ug/L continuing calibraticn standard must be
analyzed, making sure to add 100 uL. of mcthanol to the 5 niL of standard.

1.

Initial Calibration Criteria:

a) A minimum of 3 calibration Jevels must be iucluded in the carve. One of these
levels must be at the RDL. _

b) The comelation coefficient (r) for the calibration curv: mast be >0.995
(12:0.950).

¢) The y-intercept expressed as concentration must be < RDL f¢r each analyte.

Calibration Check Standard: After every 10) or fawer sampies of each matrix, a
cheek standard containing all the compounds in the calibraion curve must be
analyzed (at 10 ppb). All analytes should fall within +30% of the concentration for
the system to be considered in control. If this criteria is not met, determine whether
the componnd was detected in any of the bracketed samples. If 50, run a standard at
the RDL (5 ppb). If the 5 ppb standard is 250% recovery for hat analyte, then no
qualification of data is necessary. If thc 5 ppb standard i3 «<50% then those
compounds must be qualified.
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3.

Method Blank: A method blank must he analyzed at the beginning of every

- working day before any samples are analyzed and for every bztch of 20 or fewer

samples of a similar mawix. Al compounds of iuterest muit be less than the
reporting limit. If any compounds are found in the blank above the reporting limit,
cotrective action must be taken to alleviate the contamination. Aty samples analyzed
with the problem blank must have the detected compounds f agged on the final

report.

Surrogate Recovery: Working surrogates are added 1o each standard, blank, and
gample to monitor the performance of the method. Surragate recoveries are
calculated as a percent using the area counts from the sample o blank divided by the
area counts from the initial calibration 10 ug/L standard. It a suarogate recovery fally
outside of the acceptable control limits of 50 to 150 percent, the sample should be
reanalyzed. If the surrogate recovery from the repeat analysis falls outside of the
control limits, flag the data as estimated due to matrix interference. If the surrogate
recovery for 4 blank fally outside acceptable limits, the run mast be halted and the
problem corrected before additional samples may be run.

Sample Results: Sample results are not considered complete until bracketed by
acceptable standards. Results should also be evaluated for bienk contamination and
surrogate recovery. Results should not be considered final unil pecr reviewed.
Release of preliminary draft results prior to peer review is strongly discouraged. Users
of preliminary draft results should be wammed the data is not jinal and i subject to
revision,

Calculations

- Soil Samples: Preparc a linear regression curve for each compound using a

calculator or spreadsheet and the formula;

y=xb+a

where
y = compound response
X = concentration in ug/L
b = slope
a = y-intercept

Therefore, the sample concentration would be:

x = ((y-a)/b) x dilution factor

Dats Repaorting

1.
2,

All notes, standard conditions, and results will be recordad in a bound notebook:.
All data generated by field GC will be considered to be tentatively identified, with
concentration being estimated.
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3. All raw data and the bound notebook will he maintained in the Montgomery Watson
project file for final revicw and archiving.

JAH/CCHAehIGW/MDP/GL.GRIV
IMO7N0030IELDVOC.DOC
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Compennd 1ist :

ACS Kite Target List
Acetone

1.1 Dichlorocthene
trans 1,7 Nichlamethene
1,1 Dhichinrosthane
2Butannme (MFK)

cis 1,7 Nichlaracthene
1.2 Dichlaroethane
11,1 Triehioreethane
Renzene

Carbon retrachloride
Trechloroethene
4-Methyl-2-pentanone (MIBK)
1.1.2 Trickloroethane
Toluene
Tetrachloroethenc
Chlorabenzene
Rthylbenzene

m+p Xylenc

Styrene

o Xylene

Nolas:

T@8 691 S133

American Chemical Services
Griffith, Indiana
Retention Tincs
MTX-1 DB-624
{min} (min)
9.0 10.6
103 100
11.0 13.7
113 15.6
11.7 17.8
12.0 17.6
13.3 203
13.5 190
14.1 200
13.8 19.3
159 21.7
17.8 245
18.3 25.8
18.6 24.8
20.0 25.9
20.8 279
21.1 28.]
213 284
215 26.3
21.8 2.2

TABLE1

Site Target Compound List, Retention Times, & Reporting Limits
Field GC Purgcable Volatiles by Methud 8021
For Dewatering/Barrier Wall Alignment Pre-Design Work Flan

1996:81-15

78l FP.34.356

Reporting Limits

Low

Soils

plkg)

Bl autha b

—

Mecdium
Soils
(ugks)

This tsble presents the ACS Site Triget List w be analy20d using the Field GC Purgeabls Volatiloa SOP (Method 8021) Nota that the Work Pin specifies
Method 8010/6020; Mcthod B021 is a more currcnt VOC method that zpecifiss the use of purge & teap and capillrry ca nmnx Roth primary and

secandary columna retention timas are ineluded to dllow for flexibility in the firkd  Retentinn-times will vary depending >0 GC conditiona.

The additional compounds (Malicized ) have been added 50 that the list includes all compounds detected during the RI at roncenirutions exceeding 100,000

ug/kg (100 ppm), ot 1% of the ROD definition of soils classified as waste (i.e., soils with total VOC concentrations of 10,000 ppm).

Reporting limits ave based on atandard scil surnple preparation methods, And mey not be actuevatle 1ot all samples. FIg ) Concenmeatons of wasger
compounds Or WAlX 1nteiterences may require additional dilulon of te sample, resuludny la igler wepotting Lmits for ol target compouads, Samples arc
© be diluted such (nat eidier 1) Tor (urget couspuuudsy, e swppde mca couat is greater thap S0 of the high calibmtion ¢ 'andand arsa coust, or 2) the
Lighest mateix interfercnee poak ancn eount i3 leas than 50% of the nearaa high calibration standard Lurget compound afe 3 count

§/AQT1/0072/TRLL XLS(Barrier)
JAHfjah
Revised, 1790
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METHOD 9100

SATURATED HYDRAULIC CONDUCTIVITY
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0«‘;2 | METHOD 9100 ADDENDUM

Saturated Hydraulic Conductivity

The Newalering/Barrier Wall Alignment Pre-Design Work Plan defines the scope of work for the -
Pre-Design Investigation to collect site specific data and information to detign a barrier wall to
isolate the Sl Bottom Pond and Off-Site Containment Area at the ACS MPL Site. A copy of
Method 9100 tollows; it is a 1986 pguide 10 methods for cvaluating saturated hydraulic
conductivity. saturated Jeachate conductivity, and intrinsic permeability.

The conceptual design includes a bartier wall, keyed inlo an underlying clay layer, and
“constructed, at least in part, with 4 bentonite slury mix. The following listing defines sections of
Method 9100 that are applicable to the work described in the Dewatering/Biurier Wall Aligniment
Pre-Design Wark Plan.

Section 1. The definitons and formulae provided arc applicable

Section 2.1 Sample Collection -
« Undisturbed thin-wall samples will be collected of the low2r clay layer.
= Bulk samples of the aquifer malerial will be collected for the mix design.

Section 2.3 Falling head methods
This section provides relevant formulae permeameter esting.

Secton 2.6 Falling head test with conventional pcrmcameter
+ ‘lhese tests will be conducted using the U.8. Anuy Cccps method stated in
Method 9100. '
« Falling heads with conventional permeameter will be perf rmed on undistwbed
samples from clay layer and for preliminary trial mixes, 1 ntil the mix design is
- nearly established, then samples will be evaluated by tented flexible wall

Section 2.8 Triaxial-cell method with back pressures. This section will not be used. The
method used to conduct Triaxial-Cell testing was not in existence in 1986 when
Mecthod 9100 was issued. The method used for Triaxial tasting will be ASTM
D5084. ASTM D35084 is included in Appendix E.

Section 2.11 T eachate Conductivity nsing Laboratory Methods, This describes the method that
will be used to evaluate the slurry wall mix design with Jeachate (contaminated
water from the upper aquifer at the ACS Site} after the hydtaulic conductivity has
been tested with plain water.

Section 3 This section will not be used for the ACS RD/RA Pre-Desigr. Work.

HY
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